Molecular forces between dsDNA strands are largely dominated by electrostatics and have been extensively studied both experimentally and theoretically. Quantitative knowledge has been accumulated on how DNA-DNA interactions are modulated by varied biological constituents such as ions, cationic ligands, and proteins. Despite its central role in biology, the sequence of DNA has not received substantial attention and ''random'' DNA sequences are typically used in biophysical studies. However,~50% of human genome is composed of non-random-sequence DNAs, particularly repetitive sequences. Furthermore, covalent modifications of DNA such as methylation play key roles in gene functions. Such DNAs with specific sequences or modifications often take on structures other than the canonical B-form. Here we report series of quantitative measurements of the DNA-DNA forces with the osmotic stress method on different DNA sequences and modifications, from short repeats (e.g., poly(dA-dT) and poly(dG-dC)) to the most frequent sequences in genome, and to modifications such as bromination and methylation. We observe peculiar behaviors that appear to be strongly correlated with the incurred structural changes. We speculate the causalities in terms of the differences in hydration shell and DNA surface structures (e.g., minor and major groove widths).
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Gettysburg College, Gettysburg, PA, USA, 2 George Washington University, Washington, DC, USA, 3 Perdue University, West Lafayette, IN, USA. Nucleosome aggregation and the related process of chromatin condensation are known to be greatly influenced by ion concentration, ion valence, and the presence and charged state of the positively charged histone tails. In particular, previous studies have shown the importance of the H3 and H4 tails to nucleosome aggregation; however, the exact role of these tails in nucleosome-nucleosome attraction has yet to be determined. Using smallangle x-ray scattering, we report on a low-resolution structural study of a variety of nucleosome core particle constructs (wild type as well as H3 and H4 mutants), the response of these constructs to changes in ion concentrations and the implications of these results for current theories of nucleosome packing.
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Quantify Cation-Dependent Forces Between Nucleosomes Steven C. Howell 1 , Kurt Andresen 2 , Chongli Yuan 3 , Xiangyun Qiu 1 . 1 George Washington University, Washington, DC, USA, 2 Gettysburg College, Gettysburg, PA, USA, 3 Purdue University, Lafayette, IN, USA. Nucleosome-nucleosome interactions play fundamental roles in chromatin assembly and chromosome conformation, and consequently regulate gene expression. The interaction between nucleosomes is in turn modulated by wide varieties of solvent and molecular factors such as ions, post-translational modifications, and histone variants. Here we combine small angle x-ray scattering and theoretical modeling to quantify the inter-nucleosome force in solution as a function of mono-and di-valent cation concentrations. Both natural-source and recombinant mononucleosomes are studied, as well as tail-deletion mutants of interest. Inter-nucleosome forces are found to be much smaller than predicted from the bare or effective charges. Tail-deletion mutations show trends as expected from the total charges carried by each histone tail. We discuss our results on the basis of theories of polyelectrolytes, and attribute the quantitative differences to the non-uniform charge patterns and conformational plasticities of nucleosomes. When added to DNA solution, some counterions, variety of polyamines and basic polypeptides, induce aggregation of DNA double helices. The dsDNA condensation by Pt-containing compounds has been reported [1] . CisDDPt is one of the most widely used anti-cancer drug, especially to treat testicular, head, neck and cervical cancers. At the same time, (cisDDPd) is even more promising anti-cancer drug, because of its less cytotoxicity. We have measured the binding constants for DNA-cisDDPt and DNA-cisDDPd dependant on ligands concentrations, pH etc [2] . We have used the method of UV-spectrophotomerty and molecular mechanics calculation. The results of research are convenient to interpret in terms of Scatchard coordinates. On the basis of absorption spectrum the binding curves of DNA-cis-DDPt and DNA-cis-DDPd and the values of binding constants have been determined. We have developed a theory of dsDNA condensation by cisDDPt and cisDDPd in presence of stretching force using the approach proposed in [3] . On the basis of experimental data we have estimated the model parameters for the loop formation and helix aggregation and investigated conformational features of the dsDNA in presence of Pt and Pd containing compounds.
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Elucidating the Role of Ions in DNA Condensation: Measurements of the Ion Atmosphere Surrounding Condensed DNA Pellets using Inductively-Couple Plasma Atomic Emission Spectroscopy John Giannini 1 , Qi Xia 2 , Xiangyun Qiu 2 , Kurt Andresen 1 . 1 Gettysburg College, Gettysburg, PA, USA, 2 George Washington University, Washington, DC, USA. The importance of DNA as a biomolecule has prompted many investigations into the mechanisms that define its behavior. However in spite of several decades of research, the electrostatics that determine its behavior in polyvalent cation solutions remain unclear. In particular, research has yet to yield a definitive and experimentally verified model to explain the phenomenon of reentrant DNA condensation. Using inductively-coupled plasma atomic emission spectroscopy on DNA condensed under controlled conditions, we have determined the complete cation atmosphere of condensed DNA pellets. These results will be compared directly to theoretical models of the ion atmosphere in condensed DNA and should be instrumental in creating a complete theoretical description of the electrostatics that drive DNA condensation.
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Aggregate Formation from the Interaction Between Oligonucleotides and a Quaternary Ammonium Salt Lucia S. Milla, Julien A. Gago-Viel, Pamela M. St John. SUNY New Paltz, New Paltz, NY, USA. Oligodeoxyribonucleotides, varying from 20 to 100 bases in length, have been found to form aggregates in the presence of a cationic lipid, cetyltrimethylammonium bromide (CTAB). UV spectroscopy was used to detect changes in the absorbance of the oligonucleotide solutions with the addition of CTAB. A maximum in the absorbance was observed, for the 20-to 100-mer solutions, when the ratio of CTAB molecules to phosphate groups was approximately 1. Fluorescence polarization was used with dye-labeled 24-mers to study aggregate formation between oligonucleotides and CTAB. Polarization signals increased with increasing amounts of CTAB showing maxima similar to those observed from UV spectroscopy. Morphological changes of DNA solutions containing CTAB were investigated using atomic force microscopy (AFM) in air and in fluid. AFM results of DNA solutions containing CTAB showed the presence of nanometer-size particles. All control experiments, using tetramethylammonium bromide (TAB), yielded results similar to those obtained when just DNA was present in solution. Thermodynamic studies of the CTAB-DNA solutions showed that the UV melting curves were biphasic and 636a Wednesday, February 29, 2012
